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3 <110> APPLICANT: Nielsen, Per Munk 

5 <120> TITLE OF INVENTION: Maltogenic Amylase -modified Starch Derivatives 
7 <130> FILE REFERENCE: 6001. 204 -US 



c--> 


9 


<140> CURRENT APPLICATION NUMBER: US/10/069,908 












c--> 


9 


<141> CURRENT FILING DATE: 


2002 


-02- 


28 


















9 


<160> NUMBER OF 


SEQ 


ID 


NOS: 


14 






















11 


<170> SOFTWARE: 


Patentin version 3. 


1 


















13 


<210> SEQ ID NO 


: 1 




























14 


<211> LENGTH: 2160 




























15 


<212> TYPE: 


DNA 






























16 


<213> ORGANISM: 


Bacillus sp 


• 






















18 


<220> FEATURE: 






























19 


<221> NAME/KEY: 


CDS 




























20 


<222> LOCATION: 


(1) 


. . (2157) 
























'21 


<223> OTHER 


INFORMATION 


























24 


<220> FEATURE: 






























25 


<221> NAME/KEY: 


mat_peptide 
























26 


<222> LOCATION: 


(100).. 


() 
























27 


<22 3> OTHER 


INFORMATION 


























30 


<400> SEQUENCE: 


1 




























31 


atg 


aaa 


aag 


aaa 


acg 


ctt 


tct 


tta 


ttt 


gtg 


gga 


ctg 


atg 


etc 


etc 


ate 


48 




32 


Met 


Lys 


Lys 


Lys 


Thr 


Leu 


Ser 


Leu 


Phe 


Val 


Gly 


Leu 


Met 


Leu 


Leu 


He 






33 








-30 










-25 










-20 










35 


ggt 


ctt 


ctg 


ttc 


age 


ggt 


tct 


ctt 


ccg 


tac 


aat 


cca 


aac 


gcc 


get 


gaa 


96 




36 


Gly 


Leu 


Leu 


Phe 


Ser Gly 


Ser 


Leu 


Pro 


Tyr 


Asn 


Pro 


Asn 


Ala 


Ala 


Glu 




V 


37 






-15 










-10 










-5 












39 


gcc 


age 


agt 


tec 


gea 


age 


gte 


aaa 


ggg 


gac 


gtg 


att 


tac 


cag 


att 


ate 


144 


•1 


40 


Ala 


Ser 


Ser 


Ser 


Ala 


Ser 


Val 


Lys 


Gly 


Asp 


Val 


He 


Tyr 


Gin 


He 


He 




I 


41 


-1 


1 








5 










10 










15 






43 


att 


gac 


egg 


ttt 


tac 


gat 


ggg 


gac 


acg 


acg 


aac 


aac 


aat* 


cct 


gcc 


aaa 


192 




44 


He 


Asp 


Arg 


Phe 


Tyr 


Asp 


Gly 


Asp 


Thr 


Thr 


Asn 


Asn 


Asn 


Pro 


Ala 


Lys 






45 










20 










25 










30 








47 


agt 


tat 


gga 


ctt 


tac 


gat 


ccg 


acc 


aaa 


teg 


aag 


tgg 


aaa 


atg 


tat 


tgg 


240 




48 


Ser 


Tyr 


Gly 


Leu 


Tyr 


Asp 


Pro 


Thr 


Lys 


Ser 


Lys 


Trp 


Lys 


Met 


Tyr 


Trp 






49 








35 










40 










45 










51 


ggc 


ggg 


gat 


ctg 


gag 


ggg 


gtt 


cgt 


caa 


aaa 


ctt 


cct 


tat 


ctt 


aaa 


cag 


288 




52 


Gly 


Gly 


Asp 


Leu 


Glu 


Gly 


Val 


Arg 


Gin 


Lys 


Leu 


Pro 


Tyr 


Leu 


Lys 


Gin 






53 






50 










55 










60 












55 


ctg 


ggc 


gta 


acg 


aca 


ate 


tgg 


ttg 


tec 


ccg 


gtt 


ttg 


gac 


aat 


ctg 


gat 


336 




56 


Leu 


Gly 


Val 


Thr 


Thr 


He 


Trp 


Leu 


Ser 


Pro 


Val 


Leu 


Asp 


Asn 


Leu 


Asp 






57 




65 










70 










75 














59 


aca 


ctg 


gcg 


ggc 


acc 


gat 


aac 


acg 


ggc 


tat 


cac 


gga 


tac 


tgg 


acg 


cge 


384 




60 


Thr 


Leu 


Ala 


Gly 


Thr 


Asp 


Asn 


Thr 


Gly 


Tyr 


His 


Gly 


Tyr 


Trp 


Thr 


Arg 
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61 80 










85 










-7 \J 










zf O 




53 gat 


ttt 


aaa 


cag 


d i> u 


gag 


rra a 
y dd 


Cd U 






a a -1- 
dd L. 


tgg 


acc 


aca 


^4-4- 
L L L 


gac 


>l '7 T 


6 4 Asp 


Phe 


Lys 


Gin 


X X c 




m 11 


n X o 


It lie 




Asn 


Trp 


1 nx 


X nx 


fne 


Asp 




65 








100 










X u o 










X X u 






6 7 acg 


ttg 


gtc 


aat 


y d u 


get 


\— d 


caa 


aac 


gga 


a 1- <^ 
d L.C 


aag 


gtg 


a L L 


gtc 


gac 


Ann 


68 Thr 


Leu 


Val 


Asn 


Asp 




nx o 




A crt 


vjx jr 


X xe 




Va 1 
VdX 


Tl o 
XXe 


Va 1 
VdX 


Asp 




69 






115 










ion 

X Z U 










1 0 
X Z O 








71 1-1-1- 


gtg 


ccc 


aat 


1- 

Cd C 


teg 


dC U 


cet 


+- +- -h 
L. L. L. 


aag 


gca 


aac 


ga u 


tec 


ace 


X. .1- 4- 

LL L 


coo 
Oz o 


72 Phe 


Val 


Pro 


Asn 




C A y 
OCX 




It X 


It lie 


Xijr o 


Ala 
nXd 


Asn 


Asp 


Ser 


Thr 


PVt A 

fne 




7*^ 




130 










X O O 










1 A n 
X4 U 










/ D gey 


gaa 


ggc 


ggc 


gcc 


etc 


■H a ri 
LdC 


aac 


a a -H 
dd U 




ace 


^ s -t- 

ta u 


atg 


ggc 


aa L 


4- — 4- 

nat 


o / b 


76 Ala 


Glu 


Gly Gly 


Ala 


Leu 


x_y X 


Asn 


Asn 


Gly 


X IIX 


lyx 


ITIC L. 


Jr 


Asn 


xyr 




77 


145 










1 SO 










X oo 












7Q ttt 


gat 


gac 


gca 


d Od 


ddd 




-ha ri 
UdC 


u L.C 


cac 


CdX. 


a a -t- 

aai. 


ggg 


gac 


— 4- — 

a lc 


age 


Dz4 


80 Phe 


Asp Asp 


n. J- d 


Thr 


Lys 






Ph^ 

It lie 


nxs 


nxo 


Asn 


\jX jf 


Asp 


Tiff* 
XXe 


Ser 




81 160 










1 fi R 

X Q ^ 










1 7n 

X / V 










1 7 R 
X / 0 




8 3 aac 


tgg 


gac 


gac 




Ud 


gag 


gcg 


eaa 


tgg 


aaa 


aac 


-H -H o 
LLC 


acg 


rra +* 

ga L 


cca 


C 7 O 


84 Asn 


Trp Asp 


Asp 


fti y 


TvT 


Glu 


Ala 


Gin 


xxp 


T.\7G 


A csn 
noli 


Ph^ 
IT lie 


X IIX 


Asp 


±r X vJ 




85 








180 










X o ^ 










X J? u 






ft 7 CT/^C 


ggt 


-h -h 
L. UC 


teg 




gee 


y d u 


trg 


teg 


cag 


gaa 


a 3 -f- 
dd L 


ggc 


aeg 


a 4- 4- 

a L L 


get 


7 1 n 
/z (J 


88 Ala 


Gly 


Phe 


Ser 




AT 
rixd 


Asp 


Leu 


Ser 


n n 
oxn 


oXU 


Asn 


Vjxy 


Thr 


T 1 

X xe 


Axa 










1 Q t; 










z u u 










one: 










tac 


ctg 


ace 


y d U 


gcg 


gcg 


gtt 


eaa 


4- i- rr 

rrg 


g ua 


gca 


ea L 


gga 


gcg 


ga L 


7 f O 

/DO 


• 92 Gin 


Tyr 


Leu 


1 nr 


Asp 


AT ;:5 
nXd 


Ala 


Val 


Pin 


Leu 


Va 1 
VdX 


Ala 

ivxa 


nxS 


vjxy 


Axa 


Asp 








210 










215 










o o n 










ggr 


ttg 


egg 


a ut 


ga L. 


gcg 


gtg 


aag 


ca L 


4-4-4- 


aat 


ucg 


ggg 


ttc 


tec 


aaa 


815 


'96 Gly 


Leu 


Arg 


He 




Al 

nx d 


Val 


Lys 


nxs 


IT fie 


Asn 


Ser 


vjxy 


PVi A 

fne 


Ser 


Lys 




Q7 


225 










230 










O "3 














ttg 


gcc 


gat 


aaa 


ctg 


tac 


caa 


aag 


aaa 


gac 


-3 4-4- 

a L.t 


4- 4- ^ 

t lC 


c Lg 


gtg 


ggg 


od4 


100 Ser 


Leu 


Ala 


Asp 


XJjr o 




Tyr 


Gin 


Lys 


Lys 


Asp 


xxe 


PViA 

Irne 


Leu 


Va 1 

vax 


(jxy 




101 240 










Z *± J 










z D u 










zoo 




JL Vi/ o y dd 


tgg 


tac 


gga 


y d L 


gac 


ccc 


gga 


aea 


gee 


aa u 


ea L. 


ctg 


gaa 


aag 


gtc 


912 


104 Glu 


Trp 


Tyr 


Gly 


Asp 




Pro Gly 


Thr 


Ala 


Asn 


Rn c 

nxs 


Leu 


r*"] 11 

VvXU 


Lys 


Va 1 

vax 




J. v ^ 


















265 










O 7 A 

z / U 






107 egg 


tac 


gcc 


aac 


Si Sir* 
ddo 


dy 


ggt 


gtc 


aat 


gtg 


ctg 


rra +- 

ga U 


■t-i--|- 
L Lt 


rra-h 

ga L 


etc 


aac 


you 


108 Ara 


Tyr 


Ala 


Asn 


Asn 


OCX 


Gly Val 


Asn 


Val 


Leu 


Asp 


Irile 


Asp 


Leu 


Asn 




J. w ^ 






275 










280 










O Q C 

zoo 








111 ^ncT 


gtg 


att 


cga 


dd L. 


gtg 


ttc 


ggc 


aca 


ttt 


acg 


caa 


acg 


atg 


tac 


gat 


1008 


112 Thr 


Val 


He 


Arg 


Asn 


Val 


Phe 


Gly 


Thr 


Phe 


Thr 


Gin 


Thr 


Met 


Tyr 


Asp 




113 




290 










295 










300 










115 ctt 


aac 


aat 


atg 


gtg 


aac 


caa 


aeg 


ggg 


aac 


gag 


tac 


aaa 


tac 


aaa 


gaa 


1056 


116 Leu 


Asn 


Asn 


Met 


Val 


Asn 


Gin 


Thr 


Gly Asn 


Glu 


Tyr 


Lys 


Tyr 


Lys 


Glu 




117 


305 










310 










315 












119 aat 


eta 


ate 


aea 


ttt 


ate 


gat 


aac 


eat 


gat 


atg 


tea 


aga 


ttt 


ctt 


teg 


1104 


120 Asn 


Leu 


He 


Thr 


Phe 


He 


Asp 


Asn 


His 


Asp 


Met 


Ser 


Arg 


Phe 


Leu 


Ser 




121 320 










325 










330 










335 




123 gta 


aat 


teg 


aac 


aag 


gcg 


aat 


ttg 


cac 


cag 


gcg 


ctt 


get 


ttc 


att 


etc 


1152 


124 Val 


Asn 


Ser 


Asn 


Lys 


Ala 


Asn 


Leu 


His 


Gin 


Ala 


Leu 


Ala 


Phe 


He 


Leu 




125 








340 










345 










350 
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127 
128 
129 
131 
132 
133 
135 
136 
137 
139 
140 
141 
143 
144 
145 
147 
148 
149 
151 
152 
153 
155 
156 
'157 
159 
160 
'161 
163 
164 
165 
167 
168 
169 
171 
172 
173 
175 
176 
177 
179 
180 
181 
183 
184 
185 
187 
188 
189 
191 



act 
Thr 

gca 
Ala 

acg 
Thr 

agg 
Arg 
400 
aac 
Asn 

ttg 
Leu 

ttg 
Leu 

ctg 
Leu 

ttc 
Phe 
480 
get 
Ala 

ggt 
Gly 

acc 
Thr 

aat 
Asn 

gtg 
Val 
560 
att 
He 

cct 
Pro 



teg 
Ser 

gge 
Gly 

aca 
Thr 
385 
aac 
Asn 

aat 
Asn 

gtg 
Val 

cag 
Gin 

ttg 

Leu 
465 
acg 
Thr 

tea 
Ser 

aat 
Asn 

gtg 
Val 

egg 
Arg 

545 
aaa 
Lys 

ttg 
Leu 

ccg 
Pro 



egg 
Arg 

gge 
Gly 
370 
ace 
Thr 

aat 
Asn 

gat 
Asp 

gee 
Ala 

acg 
Thr 
450 

ggg 

Gly 

ctt 
Leu 

gcg 
Ala 

gtg 
Val 

aca 
Thr 
530 
att 
He 

gte 
Val 

agt 
Ser 

acc 
Thr 



gaa ttg ggg 



ggt 
Gly 
355 
aat 
Asn 

acc 
Thr 

gcg 
Ala 

gtt 

Val 

ate 
He 
435 
gee 
Ala 

ggg 

Gly 

gcg 
Ala 

ccg 
Pro 

gte 
Val 
515 
ttt 
Phe 

gaa 
Glu 

ace 
Thr 

gga 
Gly 

aac 
Asn 
595 
aat 



acg cec tec ate 
Thr Pro Ser He 



gac ccg tac 
Asp Pro Tyr 



gee 
Ala 

gcg 
Ala 

tac 
Tyr 
420 
aat 
Asn 

ttg 
Leu 

aac 
Asn 

cet 
Pro 

caa 
Gin 
500 
acg 
Thr 



ttt 
Phe 

ate 
He 

405 
att 
He 



aaa 
Lys 
390 
cag 
Gin 

tat 
Tyr 



ega aac 
Arg Asn 



aac 
Asn 
375 
gag 
Glu 

tac 
Tyr 

gaa 
Glu 

acg 
Thr 



cea aat gge 
Pro Asn Gly 
455 

ggg att tec 
Gly He Ser 

470 
gga gee gtg 
Gly Ala Val 
485 

ate gga teg 
He Gly Ser 

ate gac ggg 
He Asp Gly 



gge gga gtg 
Gly Gly Val 

gtg tac gtt 
Val Tyr Val 

550 

gcg ggt gga 
Ala Gly Gly 
565 

acg cag aca 
Thr Gin Thr 
580 

ctg ggg gat 
Leu Gly Asp 



aca 
Thr 

535 
cec 
Pro 

gtt 

Val 

teg 
Ser 

aag 
Lys 



tgg age acg gat 



tat 

Tyr 

360 
egg 
Arg 

gtg 
Val 

gge 

Gly 

egg 
Arg 

caa 
Gin 
440 
age 
Ser 

gtt 

Val 

tct 
Ser 

gtt 
Val 

aaa 
Lys 
520 
gcg 
Ala 

aac 
Asn 

tec 
Ser 

gtt 

Val 

att 
He 
600 
acg 



tat gga 
Tyr Gly 

ggg atg 
Gly Met 

tea act 
Ser Thr 



acc 
Thr 

aaa 
Lys 
425 
tec 
Ser 



acc 
Thr 
410 
ttt 
Phe 

tee 
Ser 



acc 
Thr 

atg 
Met 

ctg 
Leu 
395 
acc 
Thr 



gaa 
Glu 

ccg 
Pro 
380 
gcg 
Ala 



caa 
Gin 
365 
gcg 
Ala 

ggg 

Gly 



cag cgt 
Gin Arg 



tat gcg 
Tyr Ala 

tec aat 
Ser Asn 

gtt tgg 
Val Trp 
490 
get cea 
Ala Pro 
505 

ggt ttt 
Gly Phe 

act gtg 
Thr Val 

atg gee 
Met Ala 



ttc aac gat 
Phe Asn Asp 

tat teg att 
Tyr Ser He 
445 

gat tat ctg 
Asp Tyr Leu 

460 
gga agt gte 
Gly Ser Val 
475 

cag tac age 
Gin Tyr Ser 

aat atg ggg 
Asn Met Gly 



ggg acg 
Gly Thr 



age 
Ser 

gtg 
Val 
585 
tac 
Tyr 



aat 
Asn 
570 
ttt 
Phe 

ctg 
Leu 



aaa 
Lys 

gee 
Ala 
555 
ctg 
Leu 



tec 
Ser 
540 

ggg 

Gly 

tat 
Tyr 



acg 
Thr 
525 
tgg 
Trp 

ctg 
Leu 

tct 
Ser 



tac atg 
Tyr Met 

ttt gat 
Phe Asp 

ttg ege 
Leu Arg 

tgg ate 
Trp He 
415 
gte gtg 
Val Val 
430 

tec ggt 
Ser Gly 

tea ggg 
Ser Gly 

get teg 
Ala Ser 

aca tec 
Thr Ser 
495 
att ccg 
He Pro 
510 

cag gga 
Gin Gly 

aca tee 
Thr Ser 

acc gat 
Thr Asp 



age gga 



act gtg aaa 
Thr Val Lys 

acg gge aac 
Thr Gly Asn 
605 

gee gtt aac 



tac 
Tyr 

agt 
Ser 
590 
ata 
He 



aat 
Asn 
575 
gcg 
Ala 

ccg 
Pro 



aat gcg 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 



1680 



1728 



1776 



1824 



1872 



1920 



1968 
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192 


Glu 


Leu 


Gly 


Asn 


Trp 


Ser 


Thr 


Asp 


Thr 


Ser 


Gly 


Ala 


Val 


Asn 


Asn 


Ala 


193 






610 










615 










620 








195 


caa 


ggg 


ccc 


ctg 


etc 


gcg 


ccc 


aat 


tat 


ccg 


gat 


tgg 


ttt 


tat 


gta 


ttc 


196 


Gin 


Gly 


Pro 


Leu 


Leu 


Ala 


Pro 


Asn 


Tyr 


Pro 


Asp 


Trp 


Phe 


Tyr 


Val 


Phe 


197 




625 










630 










635 










199 


age 


gtt 


cca 


gca 


gga 


aag 


acg 


att 


caa 


ttc 


aag 


ttc 


ttc 


ate 


aag 


cgt 


200 


Ser 


Val 


Pro 


Ala 


Gly 


Lys 


Thr 


He 


Gin 


Phe 


Lys 


Phe 


Phe 


He 


Lys 


Arg 


201 


640 










645 










650 










655 


203 


gcg 


gat 


gga 


acg 


att 


caa 


tgg 


gag 


aat 


ggt 


teg 


aac 


cac 


gtg 


gee 


aca 


204 


Ala 


Asp 


Gly 


Thr 


He 


Gin 


Trp 


Glu 


Asn 


Gly 


Ser 


Asn 


His 


Val 


Ala 


Thr 


205 










660 










665 










670 




207 


act 


ccc 


acg 


ggt 


gca 


acc 


ggt 


aac 


att 


act 


gtt 


acg 


tgg 


caa 


aac 


tag 


208 


Thir 


Pro 


Thr 


Gly 


Ala 


Thr Gly Asn 


He 


Thr 


val 


Thr 


Trp 


Gin 


Asn 




209 








675 










680 










685 






212 


<210> SEQ ID NO 


2 
























213 


<211> LENGTH: 719 
























214 


<212> TYPE: 


PRT 


























215 


<213> ORGANISM: 


Bacillus sp 




















217 


<400> SEQUENCE: 


2 
























219 


Met 


Lys 


Lys 


Lys 


Thr 


Leu 


Ser 


Leu 


Phe 


Val 


Gly 


Leu 


Met 


Leu 


Leu 


He 


220 








-30 










-25 










-20 






223 


Gly 


Leu 


Leu 


Phe 


Ser 


Gly 


Ser 


Leu 


Pro 


Tyr 


Asn 


Pro 


Asn 


Ala 


Ala 


Glu 


224 






-15 










-10 










-5 








^227 


Ala 


Ser 


Ser 


Ser 


Ala 


Ser 


Val 


Lys 


Gly 


Asp 


Val 


He 


Tyr 


Gin 


He 


He 


228 


-1 


1 








5 










10 










15 


231 


He 


Asp 


Arg 


Phe 


Tyr 


Asp Gly 


Asp 


Thr 


Thr 


Asn 


Asn 


Asn 


Pro 


Ala 


Lys 


•232 










20 










25 










30 




235 


Ser 


Tyr 


Gly 


Leu 


Tyr 


Asp 


Pro 


Thr 


Lys 


Ser 


Lys 


Trp 


Lys 


Met 


Tyr 


Trp 


236 








35 










40 










45 






239 


Gly 


Gly 


Asp 


Leu 


Glu 


Gly val 


Arg Gin 


Lys 


Leu 


Pro 


Tyr 


Leu 


Lys 


Gin 


240 






50 










55 










60 








243 


Leu 


Gly 


Val 


Thr 


Thr 


He 


Trp 


Leu 


Ser 


Pro 


Val 


Leu 


Asp 


Asn 


Leu 


Asp 


244 




65 










70 










75 










247 


Thr 


Leu 


Ala 


Gly 


Thr 


Asp Asn 


Thr Gly 


Tyr 


His 


Gly 


Tyr 


Trp 


Thr 


Arg 


248 


80 










85 










90 










95 


251 


Asp 


Phe 


Lys 


Gin 


He 


Glu 


Glu 


His 


Phe 


Gly 


Asn 


Trp 


Thr 


Thr 


Phe 


Asp 


252 










100 










105 










110 




255 


Thr 


Leu 


Val 


Asn 


Asp 


Ala 


His 


Gin 


Asn 


Gly 


He 


Lys 


Val 


He 


Val 


Asp 


256 








115 










120 










125 






259 


Phe 


Val 


Pro 


Asn 


His 


Ser 


Thr 


Pro 


Phe 


Lys 


Ala 


Asn 


Asp 


Ser 


Thr 


Phe 


260 






130 










135 










140 








263 


Ala 


Glu 


Gly 


Gly 


Ala 


Leu 


Tyr 


Asn 


Asn 


Gly 


Thr 


Tyr 


Met 


Gly 


Asn 


Tyr 


264 




145 










150 










155 










267 


Phe 


Asp 


Asp 


Ala 


Thr 


Lys 


Gly 


Tyr 


Phe 


His 


His 


Asn 


Gly 


Asp 


He 


Ser 


268 


160 










165 










170 










175 


271 


Asn 


Trp 


Asp 


Asp 


Arg 


Tyr 


Glu 


Ala 


Gin 


Trp 


Lys 


Asn 


Phe 


Thr 


Asp 


Pro 


272 










180 










185 










190 




275 


Ala 


Gly 


Phe 


Ser 


Leu 


Ala 


Asp 


Leu 


Ser 


Gin 


Glu 


Asn 


Gly 


Thr 


He 


Ala 


276 








195 










200 










205 







2016 



2064 



2112 



2160 
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279 Gin Tyr Leu Thr Asp Ala Ala Val Gin Leu Val Ala His Gly Ala Asp 

280 210 215 220 

283 Gly Leu Arg lie Asp Ala Val Lys His Phe Asn Ser Gly Phe Ser Lys 

284 225 230 235 

287 Ser Leu Ala Asp Lys Leu Tyr Gin Lys Lys Asp lie Phe Leu Val Gly 

* 288 240 245 250 255 

291 Glu Trp Tyr Gly Asp Asp Pro Gly Thr Ala Asn His Leu Glu Lys Val 

292 260 265 270 

295 Arg Tyr Ala Asn Asn Ser Gly Val Asn Val Leu Asp Phe Asp Leu Asn 

296 275 280 285 

299 Thr Val lie Arg Asn Val Phe Gly Thr Phe Thr Gin Thr Met Tyr Asp 

300 290 295 300 

303 Leu Asn Asn Met Val Asn Gin Thr Gly Asn Glu Tyr Lys Tyr Lys Glu 

304 305 310 315 

307 Asn Leu lie Thr Phe lie Asp Asn His Asp Met Ser Arg Phe Leu Ser 

308 320 325 330 335 

311 Val Asn Ser Asn Lys Ala Asn Leu His Gin Ala Leu Ala Phe lie Leu 

312 340 345 350 

315 Thr Ser Arg Gly Thr Pro Ser lie Tyr Tyr Gly Thr Glu Gin Tyr Met 

316 355 360 365 

319 Ala Gly Gly Asn Asp Pro Tyr Asn Arg Gly Met Met Pro Ala Phe Asp 

320 370 375 380 

323 Thr Thr Thr Thr Ala Phe Lys Glu Val Ser Thr Leu Ala Gly Leu Arg 
^324 385 390 395 

327 Arg Asn Asn Ala Ala lie Gin Tyr Gly Thr Thr Thr Gin Arg Trp lie 

328 400 405 410 415 
031 Asn Asn Asp Val Tyr lie Tyr Glu Arg Lys Phe Phe Asn Asp Val Val 

332 420 425 430 

3 35 Leu Val Ala lie Asn Arg Asn Thr Gin Ser Ser Tyr Ser lie Ser Gly 

336 435 440 445 

339 Leu Gin Thr Ala Leu Pro Asn Gly Ser Tyr Ala Asp Tyr Leu Ser Gly 

340 450 455 460 

343 Leu Leu Gly Gly Asn Gly lie Ser Val Ser Asn Gly Ser Val Ala Ser 

344 465 470 475 

347 Phe Thr Leu Ala Pro Gly Ala Val Ser Val Trp Gin Tyr Ser Thr Ser 

348 480 485 490 495 

• 351 Ala Ser Ala Pro Gin lie Gly Ser Val Ala Pro Asn Met Gly lie Pro 
352 500 505 510 

355 Gly Asn Val Val Thr He Asp Gly Lys Gly Phe Gly Thr Thr Gin Gly 
' 356 515 520 525 

359 Thr Val Thr Phe Gly Gly Val Thr Ala Thr Val Lys Ser Trp Thr Ser 

360 530 535 540 

363 Asn Arg He Glu Val Tyr Val Pro Asn Met Ala Ala Gly Leu Thr Asp 

364 545 550 555 

367 Val Lys Val Thr Ala Gly Gly Val Ser Ser Asn Leu Tyr Ser Tyr Asn 

368 560 565 570 575 

371 He Leu Ser Gly Thr Gin Thr Ser Val Val Phe Thr Val Lys Ser Ala 

372 580 585 590 

375 Pro Pro Thr Asn Leu Gly Asp Lys He Tyr Leu Thr Gly Asn He Pro 
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